Discordant effects of thyrotropin (TSH)-releasing hormone on pre- and posttranslational regulation of TSH biosynthesis in rat pituitary.
To investigate whether TRH regulates TSH production through a pre- or posttranslational mechanism, we determined the pituitary levels of mRNAs for alpha-subunit and TSH beta in male Sprague-Dawley rats given TRH in the presence or absence of thyroid hormones, with or without hypothalamic influence. In normal rats, serum TSH increased 6-fold after a single sc injection of TRH (7 micrograms/kg BW), but the levels of mRNA for both TSH subunits did not differ from the control values. Infusion of TRH, achieved by osmotic minipumps that were implanted sc, increased serum TSH for 3 days. Conversely, the pituitary content of TSH dropped to and remained 35% of that in the controls. In these normal rats, throughout the TRH infusion, the pituitary levels of mRNA for the TSH subunits did not differ from those in the controls. Thyroidectomy increased, by 27 and 75 times, the normal levels of mRNAs for alpha and TSH beta, respectively. TRH, given either as a single injection or a 3-day infusion, did not further elevate these levels. We then studied thyroidectomized animals whose pituitaries were transplanted under their renal capsules. These pituitaries responded to TRH infusion by releasing TSH. T4 injection inhibited this response significantly, but not completely. In spite of this evidence of normal responsiveness to TRH, infusion of TRH for a week did not increase the level of mRNAs for either TSH subunit in transplanted pituitaries. We conclude that in the presence or absence of thyroid hormones, with or without concurrent hypothalamic influence, TRH did not affect rat pituitary level of mRNA for either TSH subunit despite persistent high levels of serum TSH. Therefore, TRH does not regulate TSH production through a pretranslational mechanism. Although a translational regulation cannot be completely excluded, the present data, in conjunction with previous findings, support the hypothesis that TRH regulates TSH production primarily by stimulating both posttranslational carbohydrate processing and secretion of this hormone.